
BACKGROUND OF^EBE INVENTION: 
Field of the Invention: 

The present invention relates to an input 
apparatus for entering operator information and the like 
into predetermined equipment. 

Description of the Prior Art: 

Widely known as apparatus for entering operator 
information and the like into predetermined equipment 
are a remote commander for use with audio/visual 
equipment, a mouse for use with computers, and an 
operator control for use with game playing apparatus.^ 
The conventional input apparatus, however, are 
not always suitable for a human being to operate in 
terms of human interface. 

It is also poin^d out^that , as equipment 
require their operators^*- ntore diversified operations, 
I an operation of an input apparatus for such equipment 
^g e t -9» more complicated, making it more difficult to 
operate the equipment by means of the input apparatus. 
For example, the remote commander for use with 
audio/visual equipment is provided with more keys to 



operate as the equipment^ -ge*- more functionally 
sophisticated, confounding operators of the remote 
commander. As for the mouse for use with a computer, a 
certain amount of desktop space for example is always 
required for moving^-artr around to enter positional 
information into the computer, making it inconvenient to 
operate the mouse in a tight space. 

OBJECTS AND SUMMARY OF THE INVENTION: 

It is therefore an object of the present 
invention to provide an input apparatus which provides 
an excellent man-machine interface by generating a 
predetermined input signal in correspondence with human 
motions . 

In carrying out the invention and according to 
one aspect thereof, there is provided an input apparatus 
comprising detecting means for detecting a physical 
displacement of a movement in space, information 
generating means for generating position specifying 
information based on the physical displacement 
information outputted from the detecting means, and 
sending means for sending the position specifying 
information outputted from the information generating 
means to predetermined equipment as input information. 
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£5 /Who ro ^ the detecting means also provides means for 

£ detecting a velocity of a given travel in space, and- the 

information generating means generates the position 

specifying information based on the travelling velocity 

outputted from the detecting means. The detecting means 

further provides means for detecting an acceleration of 

a given travel in space and the information generating 

means generates the position specifying information 

based on the acceleration outputted from the detecting 

£^ means. In these ^conoti tuti -orre-, the detecting means is 

provided in plurality and the information generating 

means generates, based on the outputs from the detecting 

means, the position specifying information in 

multidimensional coordinates corresponding to a given 

travel in space. Additionally, the detecting means is 

held in a floating state inside the input apparatus to 

always keep itself in a constant positional state i n* I 

relative to gravity direction regardless flhich angle the 
"° A A 

input apparatus is held -a**. 

Thus, the position specifying information 

obtained by detecting the physical displacement, 

travelling velocity, or the acceleration of the input 

apparatus as mentioned above allows a motion itself of 

an operator relative to the input apparatus to be an 
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input operation for the predetermined equipment. To be 
specific , when the input apparatus held in the 
operator's hand is moved horizontally or vertically or 
rotated for example , such a motion itself provides a 
predetermined operation which instructs the 
predetermined equipment to perform a corresponding 
predetermined operation. Further, angles at which the 
input apparatus is held in the operator's hand do not 
affect the position specifying information to be output 
because the floating detecting means is always held in a 
constant orientation relative to the gravity direction, 
reflecting the operator's hand motions. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

Other objects, advantages, and capabilities of 
the present invention Willi become more apparent as the 



description proceed^±-ate6 n in coii j uydliuir with the 
accompanying dra>/ings', in which: 

Fig. 1 is a block diagram illustrating an 
embodiment using/ an angular velocity sensor according to 
the invention;/ 

Fig. 2 is a diagram illustration a relationship 
between an angular velocity and a voltage output in the 
angular velocity sensor the of embodiment; 
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Pig. 3 is a flowchart illustrating a command 



code deciding operation based on a detected angular 
velocity of the/ emfc>odiment ; 

A / 

Fig. 4^ is/ a diagram illustrating an external 
view of a remobe commander of the embodiment; 

Fig. 5/ is a block diagram illustrating a 



controller for controlling input commands corresponding 
to motions of ythe remote commander of the embodiment; 

Fig. ^6 is a diagram for describing an example of 
display of contents' of an operation by the controller of 
Fig. 5; 

Fig. i isya diagram illustrating a disposition 
of the angular velocity sensor of the embodiment; 

Fig. 8/ is/ a diagram illustrating an embodiment 

/ 

using an acceleration sensor according to the invention; 



^ig. 9 /is 



Fig. 9 /isya diagram illustrating an embodiment 
using a tilt senfsor according to the invention; 

Fig. Ifi is a diagram illustrating an embodiment 

/ 

using an angular displacement sensor based on a metal 
ball according uo the invention; 

Fig. if is a diagram illustrating a floating 
structure of detecting means in the embodiment of Fig. 
1; 
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Fig. 12*£Ls a diagram illustrating how the 

W / 

detecting means in >the embodiment of Pig. 1 is held in a 
lirection relate 



constant dj 



.ve to gravity direction; 



Fig. 13^is ^a/diagram illustrating an input 
apparatus of the embodiment of Fig. 1 used as operating 
means for a game /machine; 

Fig. 14 'is a diagram illustrating the input 
apparatus of the embodiment of Fig. 1 used as positional 
displacement information input means for a virtual 
reality system; 

Fig. 15/is a diagram illustrating the input 
apparatus of the embodiment of Fig. 1 used as a pointing 
device . 

Fig. 16/is/a diagram illustrating a drift 
characteristic of sensor output; 



Fig. 17/is a block diagram illustrating the 
input apparatus; / 

Fig. 18^s,/a diagram illustrating a basic 
constitution of another embodiment according to the 



invention; 



Fig. 19 jis a block diagram illustrating a 
constitution of an input apparatus of the embodiment of 
Fig. 18; 
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Fig. ^O^is a diagram illustrating a motion 
detecting signal obtained when the input apparatus of 



the embodiment ot Fig. 1 is in a resting state; and 
Fig. 2H^s a flowchart of operations of the 
input apparatus of the embodiment of Fig. 18. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS: 

First, a basic constitution of a remote 
commander using an angular velocity sensor practiced as 
one embodiment of the input apparatus according to the 
present invention will be described with reference to 
Figs. 1 through 7. 

Fig. 1 illustrates an internal constitution of 
the remote commander. Reference numeral 1 indicates an 
oscillation gyroscope used as the angular velocity 
sensor. The oscillation gyroscope is characterized -fey-a- 
h /f 3 ^ that applying a rotational angular velocity to an 

oscillating object generates a Coriolis force F, which 
is expressed as follows: 
F = 2mvw 

where m = mass, v = velocity, a> = angular 
velocity. Thus, the angular veloc^yjo; i§ proportional 
to the Coriolis force F, allowing^fee-deteefc- a rotational 
angular velocity by detecting the Coriolis force F. 
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An oscillation gyroscope 1 is provided with-^ 
driving piezoelectric ceramics la and detecting 
piezoelectric ceramics lb. The driving piezoelectric 
ceramics la is applied with an alternating signal, which 
is an output of an oscillator 2. When the oscillation 
gyroscope 1 is rotated in a direction of -0 with the 
alternating signal applied to driving piezoelectric 
ceramics la, a Coriolis force F is applied to the 
detecting piezoelectric ceramics lb, generating a 
voltage E. The minute voltage generated by the 
detecting piezoelectric ceramics lb is amplified by an 
amplifier 3 to be converted by an analog-digital (A-D) 
converter 4 into a digital signal. 

Reference numeral 5 indicates a controller 
comprising a CPU 5a, ROM 5b, and RAM 5c. The ROM 5b and 
the RAM 5c store command signals to be transmitted, 
respectively. Reference numeral 6 indicates a clock 
oscillator. Reference numeral 7 indicates an Enter key 
provided as an operator key on a remote commander 10 for 
example as shown in Fig. 4. Information generated by 
operating the Enter key 7 is also fed to the controller 
5. The controller 5, in response to an operation of the 
Enter key 7, reads an Enter command from the ROM 5b or 
RAM 5c and supplies it to a transmitter 8. 




# 



Also, the controller 5 reads an Up command or a 
Down command from from the ROM 5b or RAM 5c depending on 
the digital data of voltage E coming from the A-D 
converter 4 and supplies the command to the transmitter 
8. The angular velocity w applied to the oscillation 
gyroscope 1 and the generated voltage E are in a 
proportional relationship as shown in Fig. 2. 
Consequently, the controller 5 compares the input 
voltage E (digital data) with voltage values Va, Vb, Vc, 
P and Vd for example, allowing^rfce* output^ a command code 

which corresponds to an operation performed on the 
remote commander 10 by the operator. 

To be more specific, if the oscillation /e . c 

£> gyroscope 1 is disposed in.-tefce- remote commander 10. So 

A /I 

that the voltage E rises by an angular velocity caused 
by swaying up the remote commander 10 and the voltage E 
falls by an angular velocity caused by swaying down the 
remote commander 10, the controller 5 determines a 
command code to be generated followirKj a sequence 
illustrated by the flowchart of Fig.^JK 

When the Enter key 7 is pressed, an Enter 
command is generated unconditionally (F101, F102 of Fig. 
3); in other cases, the entered voltage E (digital data) 
is compared with the voltage values Va, Vb, Vc, and Vd. 



u 
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If Vc < E < Vd, that is, if the remote commander 10 has 
been swayed up, the controller 5 reads the UP command 
from the ROM 5b or the RAM 5c (F103, F104 of Fig. 3). 
If Va < E < Vb, that is, if the remote commander 10 has 
been swayed down, the controller 5 reads the Down 
command (F105, F106 of Fig. 3). 

Thus, the command code generated by the 
controller 5 is modulated by the transmitter 8 in a 
predetermined manner to be sent to the predetermined 
equipment as an infrared-ray signal or a radio signal. 

It should be noted here that, if the voltage E 
entered in the controller 5 is in a relation of Vb < E 
< Vc, the controller 5 generates no command code. This 
is because this relation is set as a dead zone in which 
no command code is output when the operator touches the 
remote commander 10 or carries it. 

Although the remote commander 10 outputs only 
three types of command codes, the Enter command, the Up 
command, and the Down command, providing an input 
command controller having a constitution as shown in 
Fig. 5 for example on a receiver side integrally with or 
separate from the target equipment allows many more 
operations than these three. 
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Referring to Fig. 5, reference numeral 21 
mdicates^febe- receiver for receiving a command code 
coming from the remote commander 10 as an infrared-ray 
or radio signal to convert it into an electrical signal 
for demodulation. Reference numeral 22 indicates a 
microcomputer-based input controller to perform control 
based on the command code demodulated by the receiver 
21. This controller has a CPU 22a, a ROM 22b, and a RAM 
22c. Reference numeral 23 indicates a graphic 
controller which, under control of the controller 22, 
supplies predetermined characters to a display device (a 
CRT for example) integrally formed or separately 
connected with the target equipment. Reference numeral 
25 is a clock oscillator. 

The input controller 22 makes the graphic 
controller 23 display contents of operations 
corresponding to a VTR, a CD player, and a television, 
as well as a cursor K as shown in Fig. 6 on a CRT 24. 
Then, the input controller 22, based on the Up command 
or the Down command supplied from the remote commander 
10, moves the cursor K on the CRT. 

If the operator presses the Enter key 7 after 
moving the cursor K to a location equivalent to a 
playback button of the VTR shown for example by swaying 





the remote commander 10 , the input controller reads a 

command code for "VTR playback" from the ROM 22b or the 

RAM 22c to supply it to the transmitter 26 , from which 

the command code is sent to a VTR equipment/ not shown, 

as a modulated signal in the form of an infrared signal 

for example. Alternatively, if the input command 

controller of Fig. 5 is provided on the VTR equipment, 

not shown, the input controller 22 supplies the command 

code for "VTR playback" from a terminal 27 to a 

predetermined operation controller to make it execute a 

playback operation . 

To be specific, the input controller 22 holds 

coordinate data corresponding to a display area for the 

operational contents on a display screen of the CRT 24 

and stores actual command codes, thereby remembering a 

coordinate position currently pointed at by the cursor K 

when it has been moved to the position by position 

specifying information of the Up or Down command. When 

the Enter command is entered, the input controller 22 

judges that a specification at that coordinate position 

has been determined and reads a command code stored as 

one corresponding to the coordinate position to ocnt- it 

A 

to the transmitter 26 or the terminal 27. 
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Consequently, the operator sways up and down the 
remote commander while looking at the CRT 24 to move the 
cursor K to a predetermined location and presses the 
Enter key 7 to operate the target equipment. Thus, a 
key operation on the remote commander 10 becomes 
extremely simple. Also, because the cursor K moves in 
synchronization with a movement of the operator's hand 
holding the remote commander, human interface is 
remarkably enhanced. It will be apparent that the 
number of operator keys may be a minimum, completely 
solving a problem of operator confusion otherwise caused 
by a multitude of keys. Additionally, the operation 
while visually confirming its result on the CRT reduces 
operator load. 

It should be noted that, with a remote control 
system such as the one mentioned above, it is not always 
necessary to install the Enter key 7 on the remote 
commander 10. Because the controller 22 on the 
receiving side knows the motion of the cursor K in the 
coordinate data, it is possible for the controller 22 to 
determine an Enter operation when the operator has moved 
the cursor K up and down several times over the display 
portion of operation "VTR playback" for example. When 





constituted as such, the remote commander 10 requires no 
key operation. 

It will be apparent that an output sensitivity 
of the UP and Down commands may be variable to offset a 
difference in remote commander swaying force between 
different operators. To be specific, the amplifier 3 of 
the remote commander 10 may be provided with a control 
for adjustment or a coefficient of coordinate movement 
may be varied for the Up and Down commands used as 
coordinate movement information in the controller 22 on 
the receiving side. 

It will also be apparent that, in the remote 
commander 10 , the digital data obtained by A-D 
converting the voltage obtained from the oscillation 
gyroscope 1 may be sent from the transmitter 8 without 
change. In this case, the receiving side is constituted 
so that an integral value of the received voltage value 
data is used as a variation to move the cursor on the 
CRT. 

Described above is the basic constitution of the 
input apparatus that uses the oscillation gyroscope as 
the angular velocity sensor. In another approach, as 
shown in Pig. 7 for example, the oscillation gyroscope 1 
may be disposed in two units (lx, ly) in the remote 
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commander 10 orthogonally as movement information 
(angular velocity) detecting means for a vertical 
direction y and a horizontal direction x. That is, an 
angular velocity -x obtained by vertically swaying the 
remote commander 10 is detected to output the Up command 
or the Down command and an angular velocity -y obtained 
by horizontally swaying the remote commander 10 is 
detected to output a move-to-left command or a move-to- 
right command for example. If the controller 22 on the 
receiving side is constituted so that the above- 
mentioned vertical and horizontal operations are handled 
as a vertical movement and a horizontal movement of a 
-p ^coordinate position to be specified (coordinates at 

which the cursor K is displayed) to perform these 
operations, operator ^eOiuieujj will be enhanced still 
further . 

It will be apparent that r if the Enter command, 
the Up command, and the Down command are enough as 
information to be entered in the target equipment or if 
these commands plus the move-to-left and move-to-right 
commands are enough for that purpose, the input command 
controller shown need not be provided. In this case, 
the command receiving equipment may use command codes 
coming from the remote commander 10 directly as 
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equipment control codes. Such a setup allows the remote 
commander to be used as an input apparatus having a 
capability equivalent to a mouse for use on a personal 
computer. Moreover, the above-mentioned setup is 
advantageous over the mouse, which uses a roller 
operation as input information, in that movement 
information may be converted into input information for 
transmission without having to make the input apparatus 
touch a desk top or the like, requiring no such 
facilities . 

Another embodiment of the input apparatus 
according to the present invention uses an acceleration 
sensor to generate position specifying information. A 
basic constitution of this embodiment as the input 
apparatus is generally the same as that of the 
embodiment of Fig. 1, with the angular velocity sensor 
replaced with the acceleration sensor. 

Now, referring to Fig. 8, the acceleration 
sensor is installed in three units for example on the 
remote commander 10 functioning as the input apparatus; 
an acceleration sensor llx disposed for detecting an 
acceleration of a horizontal (x direction) displacement 
action of the remote commander 10, an acceleration 
sensor lly for detecting an acceleration of a vertical 
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(y direction) displacement action, and an acceleration 
sensor llz for detecting an acceleration of a 
displacement action in a direction (z direction) running 
generally at right angles to the x and y directions, or 
a back and forth direction. As a result, a 
predetermined command code is obtained in correspondence 
with a vertical, horizontal, or back and forth movement 
performed by the operator on the remote commander 10. 

It will be apparent that the number of 
acceleration sensors may be set according to the target 
equipment; it may be one, two, or four. 

Also, a tilt sensor 12 may be used for physical 
displacement detecting means as shown in Fig. 9. In 
this case, a predetermined code is generated based on a 
tilt of the remote commander 10 in a vertical direction 
-y detected by the tilt sensor 12. 

Alternatively, a metal ball 14 rolling on a pair 
of rails 13 may be used for physical displacement 
detecting means as shown in Fig. 10. To be specific, 
when the input apparatus is tilted in a direction 
generally along the pair of rails 13, the metal ball 14 
rolls to a terminal 15a or a terminal 15b to close its 
contact. A controller 5 identifies which terminal has 
been closed and generates a predetermined command signal 
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accordingly. The generated signal is output via a 
transmitter 8. 



velocity, and acceleration of the input apparatus in a 
predetermined direction are detected by the above- 
mentioned detecting means to generate position 
specifying information accordingly, it is rare for the 
operator to hold the input apparatus always in an 
exactly vertical or horizontal direction. 



sways the input apparatus constituted to detect 
displacement information in x and y directions, 
horizontally with a tilt, x-direction displacement 
information and y-direction displacement information are 
synthesized to be detected. For example, if the input 
apparatus is operated with the command input controller 
shown in Fig. 5 provided, the cursor K moves on the 
screen diagonally. Thus, a correct correlation between 
an operator's hand movement and input information 
generated by the input apparatus held in the operator's 
hand is lost. It is therefore desirable that the 
detecting means be always held in a constant direction 
regardless of the tilt at which the input apparatus is 
operated. 



Although the physical displacement, angular 



For example, as shown in Fig. 7, if the operator 
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To implement such a constitution, the detecting 
means (oscillation gyroscopes lx, ly) are fixedly 
secured on the input apparatus in an orthogonal manner 
as shown in Fig. 11. A journal J is passed through the 
oscillation gyroscope lx disposed vertically for 
detecting a horizontal (x direction) angular velocity at 
an upper end to be held on bearings 15. That is, the 
detecting means are set, held in a floating state, 
inside the input apparatus. Resultantly, as shown in 
^ j^9-» 12 (a) and (b) in which the input apparatus (the 

remote commander 10) is viewed perspectively downward, 
the detecting means (the oscillation gyroscopes lx, ly) 
disposed internally are always held in a constant 
direction relative to the direction of gravity 
regardless of tilting of the input apparatus. Thus, the 
correct output of operator information is secured 
£ regardlessjjhow the operator holds the input apparatus. 

It will be apparent that a detecting means 
floating structure is not restricted to the above- 
mentioned bearing type. 

The embodiments of the present invention find 
applications not only in a remote commander for 
electronic equipment such as AV equipment and air- 
conditioning equipment and an input apparatus equivalent 
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to a mouse for personal computers but also in an 
operator control for use on game playing equipment. For 
example, as shown in Fig. 13 , a car racing game is 
displayed with a car and a steering wheel which is 
operated by swaying the input apparatus containing the 
angular velocity sensor circularly in horizontal 
directions. 

Referring to Fig. 14, three acceleration sensors 
for generating three-dimensional displacement 
information in x, y, z directions are constituted as the 
input apparatus for use on so-called virtual reality 
equipment to convert motions of the operator hand 
holding the input apparatus into information of 
movements in x, y, z directions. Based on the input 
information, a simulation of a hand for example is 
displayed on the screen of the equipment. 

Also, each embodiment is suitably used for a 
pointing device. For example, a conventional rod- 
antenna type pointer or a laser pointer is sometimes 
inconvenient in that the pointer may not reach a desired 
position, a presenter may intercept a presentation 
screen or the presenter may have a hard time to keep the 
pointer settled at a certain position while making a 
verbal description, by way of example. The present 
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invention embodied as a pointing device can eliminate 
such inconveniences by moving the cursor K to a desired 
position on the screen as the pointer. 

As apparent from the description above, the 
input apparatus according to the invention outputs as 
operator information the position specifying information 
obtained by detecting input apparatus's physical 
displacement/ movement velocity, or acceleration to 
generate a predetermined command signal corresponding to 
movements of a human being for example, thereby 
providing the input apparatus excellent in both operator 
efficiency and human interface. 

The embodiments % according to the present 
invention also allowjj to prosKd^s - the position specifying 
information correctly reflecting the movements of the 
operator's hand holding the input apparatus regardless 
of how it is held in the operator's hand because the 
detecting means are held in the floating state inside 
the input apparatus to be always kept in a constant 
direction relative to the direction of gravity. 

Now, it should be noted that the outputs of the 
above-mentioned sensors for detecting movements of the 
input apparatusy^rs- affected by a drift generally caused 
by a temperature variation or the like, making it 
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difficult to use such sensors as accurate input 
operation detecting means. 

To be specific, given an input apparatus 
provided with an angular velocity sensor or an 
acceleration sensor to output input information 
according to its movements in space , the output of the 
sensor has a temperature characteristic as shown in Fig. 
16 when the input apparatus in a resting state. For 
this reason, an input apparatus using an angular 
velocity sensor is constituted as shown in Fig. 17. 

That is, since an output of sensor 40 is at a 
minute level, the output is amplified by an amplifying 
portion 41 to be converted by an A-D converter 42 into / 
digital data for transmission to a microcomputer 43. 
Based on the digital data, the microcomputer 43 
generates data to be entered in predetermined equipment 
to sent it to a transmitter 44. The data generated by 
the microcomputer is modulated with a predetermined 
carrier frequency for example by the transmitter 44 to 
be transmitted to the predetermined equipment in the 
form of a radio signal or an infrared-ray signal. 

In the amplifying portion 41, a resistor R2 is 
set to about 10 K ohms and a resistor R3 to about 800 K 
ohms to allow an amplifier Al to be used with an 





amplification factor of about 31. Taking a drift in the 
output of the sensor 40 into consideration, a time 
constant circuit comprising a capacitor CI and a 
resistor Rl is provided before the amplifier Al to be AC 
coupled. When constituted this way, the input apparatus 
required for measuring a minute movement has to set a 
fairly large time constant produced by the capacitor CI 
and the resistor Rl. As a result, it takes long (about 
one to two minutes) for the operation of the input 
apparatus to be stabilized. Also, if a drastic 
temperature variation occurs, a large time constant will 
cause a drift in the output of the amplifier Al. To 
solve these problems, the power to the sensor must be 
always kept turned on or the input apparatus must be 
stored in a location where there is little exposure to 
temperature variation. However, such measures increase 
the power consumption of the sensor 40 to a relatively 
large extent, making the input apparatus not suitable 
for a battery-driven application. 

If the capacitor CI is removed to improve the 
stabilization time, a drift of about 1 V is generated in 
the output of the sensor 40 as shown in Fig. 16. If the 
output is amplified by the amplifier Al having an 
amplification factor of about 31, the drift will result 





in about 30 V, making the input apparatus impractical 
when it performs a drive of about ±2.5 V with a battery 
or about ±15V with a commercial power supply. 

To solve the above-mentioned problems, the input 
apparatus is constituted as shown in Fig. 18 for 
example. Referring to Fig. 18, a drift occurs in the 
output of the sensor 30 at itself, amplifying portion 
31, and an A-D converter 32. At the same time, a touch 
sensor 36 for example is provided as motion stop 
detecting means. Based on information coming from the 
touch sensor 36, a microcomputer 33 comprising a CPU 
33a, a ROM 33b, and a RAM 33c detects that the input 
apparatus is in a resting state, or it is not held by 
the operator. 

When the input apparatus is in the resting 
state, a value representing a movement to be entered in 
the microcomputer 33 via the A-D converter 32 should be 
equal to a reference value (for example, 0 V) . In this 
constitution, the microcomputer 33 applies a certain 
level of voltage to an input stage of an amplifier A2 
via a D-A converter 35. 

In the resting state, a movement detect value 
coming from the A-D converter 32 should be equal to the 
reference value (for example 0 V); actually, however, a 
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drift may prevent the value from reaching the reference. 
To solve this problem, a correction voltage is output 
while gradually incrementing the movement detect value 
via the D-A converter 35 to be superimposed on the 
detection output. During this process, the value of the 
output from the A-D converter 32 reaches the reference 
value at a certain point. That is, the value which is 
output via the D-A converter 35 at the time the value 
output from the A-D converter 32 has reached the 
reference value becomes a drift correction value. The 
influence of the drift can be eliminated by this drift 
correction value. 

Consequently, the sensor 30 and the amplifying 
portion 31 can be DC-coupled with a resistor R4 to 
require no time constant circuit, improving the 
stabilization time . 

Meanwhile, since an amount of drift depends on 
temperature, temperature detecting means 37 may be 
provided to feed temperature information to the 
microcomputer 33 at certain intervals of time for 
example. The microcomputer 33 is provided with storage 
means 33c for storing the temperature information to 
compare newly fed temperature information with the 
stored temperature information, determining a 




^ temperature variation if any. This setup allows^fce- 

^ -de t e rmin e a suitable correction amount based on the 

detected temperature variation f again eliminating the 
influence of drift. 

The detection output control means (that is, the 
microcomputer 33) is also adapted to supply a drive 
power to the movement detecting means (the sensor 30 , 
the amplifying portion 31, and the A-D converter 32) 
when a temperature variation has been detected inside 
the input apparatus, that is, the correction value needs 
to be set. As a result, the detection output control 
means need not supply the drive power at other times, 
that is, when the input apparatus is in the resting 
state, reducing the power consumption. 

Further, if the input apparatus is provided with 
operator means (38) for operating the output of code 
information (the Enter code) for establishing input 
information entered in predetermined equipment on the 
side thereof in correspondence with the detection output 
from the movement detecting means (30, 31, and 32), they 
need not operate during an Enter operation and therefore 
require no drive power, enhancing power saving. 

Fig. 19 shows a constitution of the remote 
commander 10 having the oscillation gyroscopes lx and ly 




as shown in Fig. 7. An output voltage from the 
oscillation gyroscope lx is amplified by an amplifying 
portion 3x to be digitized by an A-D converter 4x into a 
voltage value Ex. To be specific , the output of the 
oscillation gyroscope lx is DC-coupled via a resistor 
Rll to be entered in an amplifier All. The amplifier 

^ All is set^an amplification factor of about 31 by 

setting a resistor R12 to about 10 K ohms and a resistor 
R13 to about 300 K ohms for example. 

Likewise, an output voltage from the oscillation 
gyroscope ly is amplified by an amplifying portion 3y to 
be digitized by an A-D converter 4y into a voltage value 
Ey. To be specific, the output from the oscillation 
gyroscope ly is DC-coupled via a resistor R15 to be 

> entered in an amplifier A12. The amplifier A12 is set 

an amplification factor of about 31 by setting a 
resistor R16 to about 10 K ohms and a resistor R17 to 
about 300 K ohms for example. 

Reference numeral 5 indicates a controller 
comprising a microcomputer having a CPU 5a f a ROM 5b, 
and a RAM 5c. The ROM 5b or the RAM 5c stores command 
signals to be transmitted. Reference numeral 5d 
indicates a clock oscillator. 





To the controller 5, the voltage value Ex is 
supplied from the A-D converter 4x and the voltage value 
Ey from the A-D converter 4y. The voltage values Ex and 
Ey are values equivalent to angular velocities obtained 
by swaying the input apparatus in x and y directions/ 
respectively. That is, they provide movement 
information of x and y directions, respectively. 

The controller 5 reads an x-direction Up command 
or an x-direction Down command from the ROM 5b or RAM 5c 
according to the entered voltage value Ex and reads a y- 
direction Up command or a y-direction Down command 
according to the entered voltage value Ey and sends the 
read commands to a transmitter 8 as command codes. The 
command codes generated by the controller 5 are 
modulated by the transmitter 8 in a predetermined manner 
to be transmitted to the predetermined target equipment 
in the form of an infrared-ray signal or a radio signal. 

An interrupt timer 6 supplies an interrupt 
signal to the controller 5 at predetermined intervals of 

^(]9x and 9y indicate D-A converters respectively 
for converting corrected voltage values Dx and Dy coming 
from the controller 5 into analog values. The analog 
voltage from the D-A converter 9x is applied to the 



Q 
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amplifier All via a resistor R14, that is, superimposed 
on the output voltage from the oscillation gyroscope lx. 
The analog voltage from the D-A converter 9y is 
superimposed on the output voltage from the oscillation 
gyroscope ly via a resistor R18 to be applied to the 
amplifier A12. 



detecting a state in which the remote commander 10 is 

held by the operator. A resultant detection signal is 

sent to the controller 5. The touch sensor 11 functions 

as means for turning on/off the operating power of the 

remote commander 10 and, at the same time, functions as 

means for detecting that the remote commander 10 is in a 

resting state. To be specific, the controller 5 turns 

on the operating power to the remote commander 10 when 

(2/1 

the touch sensor 11 has detected^ operator ' s holding of 
the remote commander 10 to make it operate as the 
command code input apparatus for remote control as 
mentioned above. When the operator has let go off - of 
the remote commander 10, the controller 5 turns off the 



power on/off switch. When the remote commander 10 is in 
the resting state, or it is not held by the operator and 
therefore no held state is detected by the touch sensor 



Reference numeral 11 is a touch sensor for 




the touch sensor 11 works as a 
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11, the controller 5 determines the resting state, 
allowing the touch sensor 11 to work as^resting state 
detecting means. If the touch sensor 11 is not provided 
as the resting state detecting means, the controller 5 
can be provided with a monitor capability for monitoring 
for the input voltage values Ex and Ey, making the 
capability serve as the resting state detecting means. 
That is, when the remote commander 10 is left untouched 
on^desktoQ for example, in a complete resting state, the 
voltages values Ex and Ey do not change at all in terms 



of time as shown in Fig.^-2^— fa^-; on the other hand, 
while the the remote commander 10 is held by the 
operator, the values fluctuate as shown in Fig. ^-20 (bfr- 
duetto an inevitable, unintentional vibration of the 
perator hand even if the remote commander is not 



swayed. Monitoring the vfcktage valuea. Ex and Ey for 
such a variation allows ^o determine whether the remote 
commander 10 is in the resting state or not. It should 
be noted that the resting state detecting means is 
provided because setting -of- a drift correction value to 
be described must be performed in the resting state. 

Reference numeral 12 indicates a temperature 
sensor for detecting a temperature internal to the 
remote commander 10. An output (a voltage corresponding 




to the detected temperature) from the temperature sensor 
12 is digitized by an A-D converter 13 to be fed to the 
controller 5 as temperature data. 

VI is a power line for feeding a supply voltage 
to the oscillation gyroscopes lx and ly, amplifying 
portions 3x and 3y, A-D converters 4x and 4y, and D-A 
converters 9x and 9y. V2 is a power line for feeding a 
supply voltage to the temperature sensor 12 and the A-D 
converter 13. 

In what follows, the operation of the remote 
commander 10 practiced as a preferred embodiment of the 
present invention will be described with reference to a 
flowchart of Fig. 21. Processing shown in Fig. 21 is 
performed when an interrupt pulse is entered in the 
controller 5 by the interrupt timer 6 at an interval of 

10 minutes for example (F200) Or when the touch sensor 

A 

11 has detected the holding of the remote commander 10 

j fia.3l6 

by the operator (¥300^.^ 

When the operator is not using the remote 
commander 10 , processing subsequent to F200 is performed 
based on the interrupt pulse supplied from the interrupt 
timer 6 at every 10 minutes-. It will be apparent that, 
when the remote commander is used in an environment 
exposed to a drastic temperature variation, the 




interrupt pulse interval may be shortened to five 
minutes for example to reduce an effect of the 
temperature variation. Also, the interrupt timer 6 may 
be provided externally to the controller 5 or may be 
constituted by an internal timer of the controller 5. 



performs an activating operation (F201). It then turns 
on the power line V2 to turn on the temperature sensor 
12 and the A-D converter 13 (F202). 



temperature data from the temperature sensor 12 via the 
A-D converter 13 to store it in the RAM 5c (P203). It 
should be noted that, with this embodiment, the RAM 5c 
must store previously captured temperature data and 
therefore have storage areas arranged so that at least 
the previously captured data and the currently captured 
data are stored. 



one (performed immediately after data backup was lost by 
battery replacement on the remote commander 10 or 
immediately after fabrication thereof) or data stored in 



Receiving the interrupt pulse, the controller 5 



Then, the controller 5 captures current 



If the capture of temperature data is a first 



starts with step J^*4e- and proceeds to F207. 




the processing 
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On the other hand, if the previously captured 
temperature data is available, the processing proceeds 
to step F205 to compare it with the currently captured 
data to obtain a variation. If the temperature 
variation is found falling in an allowable range, the 
processing proceeds from step F205 to step F206, turning 
off the power line V2 to cut the power to the 
temperature sensor 12 and the A-D converter 13. The 
controller 5 enters a backup mode in which the data in 
the RAM 5c is held, turning off the operating power 
(this is called a standby state) (F215). The controller 
5 waits for a next interrupt (F216). 

If the previously captured temperature data is 
not available in step F204 or if a temperature variation 
exceeding the allowable range is found in step F205, the 
processing goes to correction value determination 
processing for correcting a drift in the angular 
velocity sensor. 

First, the controller 5 turns on the power line 
VI to apply the power voltage to the angular velocity 
sensor, that is, the oscillation gyroscopes lx and ly, 
the amplifying portions 3x and 3y, the A-D converters 4x 
and 4y, and the D-A converters 9x and 9y (F207). Then, 
the controller 5 sets correction values Dx and Dy to be 





output to the D-A converters 9x and 9y to initial values 
(P208) . 

Then, the controller 5 first supplies the 
correction value Dx to the D-A converter 9x by 
incrementing it from its initial setting to monitor for 
the voltage value Ex entered from the A-D converter 4x 
(F209, F210), If the output of the oscillation 
gyroscope lx has no drift, the voltage value Ex to be 
detected shoul^be 0 V; if the output has a drift, the 
voltage value^goea- not get 0 V. However, when the 
voltage value is superimposed on the detection output by 
gradually varying the correction value Dx, the voltage 
value Ex gets 0 V at a certain point of time. That is, 
at this time, the correction value Dx becomes a 
correction value that realizes drift correction of the 
oscillation gyroscope lx at a temperature at that point 
of time* 

At the time when the voltage value Ex has 
reached 0 V, the controller 5 also determines a 
correction value for the output of the oscillation 
gyroscope ly. That is, the controller 5 supplies the 
correction value Dy to the D-A converter 9y by 
incrementing it from its initial setting to monitor for 
the voltage value Ey entered from the A-D converter 4y 





(F211, P212). Then, the controller 5 uses the 

correction value Dy obtained when the voltage value Ey 

has reached 0 V as a correction value that realizes 

drift correction of the output of the oscillation 

p gyroscope ly at a temperature at voltage - value ' 5 having 

A 

reached 0 V. 

Upon determination of the correction values that 
_£> realiz^ drift correction, the controller 5 stores them 

in the RAM 5c (F213). It should be noted that, since 
the corrected and entered voltage values Ex and Ey 
involve a certain amount of offset, the controller 5 
also stores it along with the corrected values. 

Having stored the correction values Dx and Dy, 
the controller 5 turns off the power lines VI and V2 to 
turn off the temperature sensor 12, A-D converter 13, 
the oscillation gyroscopes lx and ly, the amplifying 
portions 3x and 3y, A-D converters 4x and 4y, and the D- 
A converters 9x and 9y (F214). Then, the controller 5 
enters the backup mode (F215) to wait for a next 
interrupt (F216). 

Processing of steps F200 through F216 is thus 
performed at a predetermined time interval based on the 
interrupt timer 6, always holding in the RAM 5c the 




correction values with which drift correction can be 
made according to the temperature state. 

When the operator takes hold of the remote 
commander 10 and the touch sensor detects it with the 
controller 5 waiting for a next interrupt in step F216, 
an interrupt signal from the touch sensor causes the 



processing subsequent to step P300 start. 

A 

Receiving the interrupt pulse from the touch 
sensor, the controller 5 first performs an activating 
operation (F301). Then, the controller 5 turns on the 
power line VI to activate the angular velocity sensor 
(F302). 



values Dx and Dy from the RAM 5c to send them to the D-A 
converters 9x and 9y (F304). Since these correction 
values were determined, by the processing from step F202 
to step F215, suitable for a temperature state at least 
ten minutes before, the controller 5 superimposes the 
voltage resulting from these correction values over the 
output voltage of the oscillation gyroscopes lx and ly 
to supply a resultant voltage to the amplifiers All and 
A12, eliminating the drift caused by a temperature 
characteristic. At the same time, the voltage values Ex 
and Ey providing movement detection values to be entered 




Then, the controller 5 reads the correction 
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in the controller 5 are cleared of the influence of the 
drift. 

The controller 5 then outputs a command code 
which provides the position specifying information in x 
and y directions according to the entered voltage values 
Ex and Ey (F304) . 

When the Enter key 7 has been pressed, the 
processing proceeds from step F305 to step F360 to turn 
off the power line VI. This is because, during an Enter 
key operation, no angular velocity need to be detected. 
Then, the controller 5 reads the Enter command from the 
ROM 5b or the RAM 5c to send it to the transmitter 8 
which transmits the Enter command to the predetermined 
target equipment (F307). 

When the Enter operation has been cleared, the 
processing proceeds from step F305 to step F308. If the 
power line VI has been turned off at the Enter 
operation, it is turned on again to supply the power to 
the angular velocity sensor for operation. The 
controller 5 continues the command code output operation 
according to this angular velocity detection or Enter 
operation until the touch sensor 11 detects the 
operator's letting go -e## of the remote commander 10, 




realizing remote control over the predetermined target 
equipment (loop processing F304 through P309). 

When the operator has let go ett of the remote 
commander 10, turning off the detection by the touch 
sensor 11, the processing proceeds from step F309 to 
step F202. If, as mentioned above, a variation is found 
between the current temperature and the stored 
temperature, the controller 5 determines correction 
values and store them as the new correction values Dx 
and Dy. If no variation is found, the controller 5 does 
not update the correction values Dx and Dy, turns off 
the power lines VI and V2, and enters in the backup mode 
to wait for a next interrupt (F202 through F216). 

With the present embodiment having the above- 
mentioned constitution and operation, drift correction 
is performed by using the correction values to ensure 
the proper command output operation. Additionally, 
since no CR time constant circuit is provided for drift 
correction, the time for the above-mentioned operation 
to be stabilized is significantly shortened. 

The temperature sensor is powered off by the 
power line V2 only when the interrupt timer has caused 
an interrupt or the operator has let go -of-f of the 
remote commander 10. The angular velocity sensor is 



- 38 - 




powered on by the power line VI only when the operator 
is operating the remote commander 10 or the controller 5 
is determining the correction values Dx and Dy. 
Additionally , the angular velocity sensor is kept 
powered off during an Enter operation even when the 
operator is operating the remote commander 10. 

Thus, the angular velocity sensor and the 
temperature sensor are supplied with the power nniy r~ly 
during a minimum necessary period, saving the power 
significantly. This power-saving constitution makes the 
_p remote commander suitable for being driven by^battery. 

It will be apparent that the power saving by frequently 
performing the power on/off operation on the angular 
velocity sensor as mentioned above functions effectively 
because of the realization of drift cancellation without 
using a time constant circuit to eliminate the otherwise 
instable initial operation. 

It should be noted that, if the processing of 
Fig. 5 is employed, the correction values are not 
updated when the operator is operating the remote 
commander 10. Therefore, a temperature variation caused 
by using the remote commander 10 for long may not cancel 
a drift with the correction values effective at that 
time. To cope with such a situation, the controller is 





adapted to calculate averages of the voltage values Ex 
and Ey to be entered^-rrr it in a certain period of time 
and use the averages to forecast a voltage value (an 
amount of drift) in the resting state. The controller 
is further adapted to further adjust the correction 
values Dx and Dy accordingly, making the remote 
commander suitable for a long hour use. 

Alternatively, the temperature sensor may be 
turned on at a certain time interval even during use to 
adjust the correction values Dy and Dy accordingly. 

It will be apparent that, as a variation to the 
above-mentioned embodiment, the drift correction values 
Dx and Dy at certain temperatures and the corrected 
voltage values Ex and Ey may be stored in the RAM 5c in 
the form of a data table in correspondence with 
temperature data. For example, temperatures from 0 
degree centigrade to 40 degrees centigrade are expressed 
in an 8-bit binary notation as follows: 0 degree 
centigrade = "00000000", 0.156 degree centigrade = 
"00000001", and 40 degrees centigrade = "11111111", thus 
dividing the temperatures between 0 to 40 degrees 
centigrade into 256 in an increment of 0.156 degree 
centigrade. For each of the 256 pieces of the 
temperature data, the correction values Dx and Dy and 
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the corresponding voltage values Ex and Ey are stored in 
the form of a table so that they correspond to the 
temperature data in the processing of the above- 
mentioned steps F208 through F213. If this operation is 
performed, using the remote commander for several days 
can store most of the data on the correction values in 
necessary temperature states. For a temperature for 
which the corresponding correction values Dx and Dy have 
once determined, no subsequent correction value 
determination need be executed, further enhancing power 
saving. When the operator uses the remote commander, 
the controller detects temperature data at that time and 
reads the corresponding correction values to put them 
out . 



foregoing relates to only the embodiments using the 
oscillation gyroscopes, only one unit of an oscillation 
gyroscope may be used when the input apparatus is 
intended to detect only vertical or horizontal movement 
information; if the input apparatus is required to 
detect three-dimensional movement information, three 
units of oscillation gyroscopes are installed. 

It will be apparent that, in addition to the 
above-mentioned angular velocity sensor, an acceleration 



It should be understood that, although the 
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sensor or a pressure sensor may be used for detecting a 
movement of the input apparatus in space or a movement 
applied thereto. 

It will be also apparent that> although the 
above-mentioned embodiments transmit the command signals 
to the target equipment in a wireless manner, the 
embodiments may be wired to the equipment for 
transmission. 

It will be apparent that the input apparatus 
according to the present invention is available as a 
remote commander for electronic equipment such as AV 
equipment and air conditioning equipment , an input 
apparatus equivalent to a mouse for personal computers , 
and an operator control for game playing equipment. 

It will be further apparent that the sensor 
output drift cancel technique according to the present 
invention may be widely applied to attitude control 
mechanisms for use on a car navigation system, crane 
trucks, machine tools, and the like. 

While the preferred embodiments of the invention 
have been described using specific terms, such 
description is for illustrative purpose only, and it is 
to be understood that changes and variations may be made 




• 



without departing from the spirit or scope of the 
appended claims. 
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